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Relative significance of the kdr mutation and detoxifying metabolism to 


alpha-cypermethrin resistance in B-type whitefly[] Bemisia tabaci 

WANG Li-Hua[] WU Yi-Dong[] Key Laboratory of Monitoring and Management of Plant Diseases and Pest 
Insects[] Ministry of Agriculture[] Department of Entomology[] College of Plant Protection[] Nanjing Agricultural 
University[] Nanjing 210095[] China[] 

Abstrací(] Relative contribution of the kdr mutation and detoxifying metabolism to alpha-cypermethrin 
resistance in B-type Bemisia tabaci was investigated. The field-collected NJ strain of B-type B. tabaci has 
266-fold resistance to alpha-cypermethrin compared with the SUD-S знаш] non B-type[]. The NJ-RI[] 811- 
fold[] and NJ-R2] 2 634-fold[] strains were derived from the NJ strain by using mass selection and single pair 
family selection. with alpha-cypermethrin[] respectively. The activities of esterase[] EST[[] mixed function 
oxidasd] MFO[] and glutathione S-transferasd] GST[] were similar among the NJL] NJ-R1 and NJ-R2 strains] 
while the frequency of 19251 mutation of para-homologous sodium channel gend] kdr mutation[] was 5596[] 
80.6% and 100% in the NJ[] NJ-R1 and NJ-R2 strains[] respectively. This suggested that the detoxifying 
metabolism did not increase during selection with alpha-cypermethrin[] and the enhanced resistance to alpha- 
cypermethrin in the NJ-R2 strain of B-type B. tabaci was mainly due to the increased frequency of kdr 
mutation. Piperonyl butoxidd] PBO[] is a MFO and EST inhibitor. The synergism ratios of PBO to alpha- 
cypermethrin in the NJ[] NJ-R1 and NJ-R2 strains were all about 20-fold[] but по synergism in the SUD-S 
strain was found. The synergism ratio of triphenyl phosphat] TPP[] to alpha-cypermethrin in the NJ strain was 
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12-fold[] implying that the synergism of PBO in the B-type whitefly is mainly due to inhibition of esterase 


activity. It is concluded that B-type B. tabaci has about 20-fold inherent resistance to alpha-cypermethrin 


П mainly conferred by EST[]compared with the non-B type SUD-S strain[] and the determinant factor for alpha- 


cypermethrin resistance in B-type В. tabaci is kdr mutation frequency. 


Key words|] Bemisia tabaci B-type[] alpha-cypermethrin[] resistance[] detoxifying metabolism[] kdr mutation 
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Table 1 Toxicity of alpha-cypermethrin to NJLI NJ-R1[] NJ-R2 and SUD-S strains 
of Bemisia tabaci|] and synergism of PBO and TPP to alpha-cypermethrin 
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Table2  Detoxification enzyme activities of NJ[] NJ-R1 and NJ-R2 strain of Bemisia tabaci 
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Siin Esterase activity Mixed function oxidase activity Glutathione S-transferase activity 
П рто min mal [| П рто min mg] П nmol[/ min mg 
NJ 237.66 + 70.82 a 0.21 +0.02 a 110.19 +2.32 b 
NJ-R1 211.83 + 46.19 а 0.21 £0.11a 107.39 + 6.62 b 
NJ-R2 254.73 + 82.56 a 0.27 £0.09 a 83.75 +4.75 a 


о0000 02030000000 + 5800 00000000 sett 000 0 0 (0 ( The dat] mean of three replications + SEQ within a column 


followed by the same letter are not significantly different at 0.05 level. 
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Table 3 The genotypes of Хаг mutatiori] 19251] in NJU 
NJ-R1 and NJ-R2 strains of Bemisia tabaci 

















ПП 00000 000 Genotype 
Strain Тога] adults detected RR RS 55 
NJ-R2 15 15 0 0 
NJ-R1 18 11 7 0 
N 20 7 8 5 


N-RII МПППППППП ПП 00 20040 Data of NJ-R1 and NJ 
were cited from Wang and Wu ] 2004[]. 
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Table 4 Relative contribution of kdr mutation and detoxification to alpha-cypermethrin resistance in B-type Bemisia tabaci 
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NJ 20 14 280 266 
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